BACKGROUND: Information on LMS parameters and percentiles reference for Saudi children and adolescents is not available.
G rowth charts have long been used worldwide to assess nutritional status. However, regular revisions were performed to account for secular changes in growth and to take advantage of modern statistical techniques. 1 The American growth charts, including the previous 1978 National Center for Health Statistics (NCHS) and the current revised National Center for Disease Control reference growth charts (CDC 2000) , which reflect the growth of children of the United States, are commonly used.
2,3 However, in an attempt to provide growth charts more applicable to populations other than the United States, the World Health Organization (WHO) created the WHO Growth Reference Charts for School-age Children and lect a representative sample from each region of the country. Only healthy children were included. Weight is expressed in kilograms (kg) and length/height in centimeter (cm). As in previous analysis, the age was converted in Gregorian to facilitate comparison with growth charts of other populations.
Statistical methods
The L, M, and S method was used to synthesize the distribution of growth parameters as a function of age. The LMS parameters are the median (M), the generalized coefficient of variation (S), and the power in the Box-Cox transformation (L). The method models the entire distribution taking into account degree of skewness (L), central tendency (M), and dispersion (S). The parameters L, M and S were calculated according to the method of maximum penalized likelihood.
10 Percentiles for all the anthropometric measures were calculated using the following formula.
Where the L, M, and S are the values from the appropriate table corresponding to the age in years of the child. Z is the z-score that corresponds to the percentile.
For this study, we have calculated the 3rd, 5th,10th, 25th, 50th, 75th, 90th, 95th and the 97th percentiles for weight, height, and added the 85th percentile for body mass index, commonly used to define overweight. The LMS Chart Maker Light 2.1 (Medical Research Council, London, UK) was used to process the data and Q-test was used to assess the goodness of fit of all L, M, and S models.
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This analysis is based on data from health profile of Saudi children and adolescents study funded and approved by King Abdul Aziz City for Science and Technology, Riyadh, Saudi Arabia. 
RESULTS
The sample size consisted of 19 299 Saudi children and adolescents from 5 to 18 year of age. All were Saudi nationals and 9 827 (50.9 %) were boys. For boys, the L, M, and S parameters and percentiles for weight for age, height for age, and BMI for age are presented in the Tables 1 to 3 
DISCUSSION
Worldwide variations of human growth are well known, suggesting that the use of growth references from another population is potentially risky. 13 Previous studies from Saudi Arabia demonstrated marked differences in growth between Saudi children and their American counterparts. [14] [15] [16] More recently reported differences between Saudi and both CDC 2000 and WHO growth charts confirm previous studies. 17, 18 The implication of these differences are considerable with the potential of overestimation of prevalence of short stature and malnutrition potentially resulting in unnecessary referrals and patient and parent anxiety.
The percentile system is commonly used in clinics and hospitals for the assessment of growth and nutrition in clinical setting. 19 The percentile ranks of individuals define the nutritional and growth status in comparison with peers of the same age and gender. Children and adolescents are growing subjects and regular evaluation of their growth and nutritional sta- . Body mass index-for-age percentiles for girls, 5 to 18 years tus is mandatory. This is especially true for those affected by chronic medical conditions potentially affecting growth and nutrition. In addition, the LMS parameters and tables of percentiles allow the incorporation of growth charts in electronic hospital and clinic records. The L, M, and S parameters and growth percentile reference has recently been reported in Saudi preschool children.
20 However, to our knowledge, no reference has been reported for Saudi school-age children and adolescents. In this report, growth indicators (weight for age, height for age, and BMI for age) are presented, allowing more accurate assessment of growth and nutritional status. Regular follow up of growth parameter percentiles at different ages helps detection and definition of malnutrition. For example, a flat growth line crossing more than one percentile curve in a weight for age or below the 3rd percentile define failure to grow, also called failure to thrive. Similarly, height for age dropping below the 3rd percentile is a sign of short stature. In addition, the BMI is increasingly used to define thinness (BMI < 5th percentile), overweight (BMI > 85th percentile) and obesity (BMI > 95th percentile).
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In conclusion, the availability of L, M, and S parameters, percentiles tables, and reference charts for height for age, BMI for age and to lesser extent weight for age for school-age children and adolescents is important for research and health care. 
